11/14/2005 15:30 FAX 



12 001/013 



FOLEY 



FOLEY t LARDNER LLP 
ATTORNEYS AT LAW 

WASHINGTON HARBOUR 
3000 K STREET, N.W., SUITE 500 
WASHINGTON, D.C. 20007- 
5143TELEPHONE: 202.672.5300 
FACSIMILE: 202.672.5399 
WWW.FOLEY.COM 



Facsimile Transmission 

Total # of Pages 13 (Including this page) 



TO: 


PHONE #: 


FAX#: 


Examiner Parithosh TUNGATURTHI 
Art Unit 1634 

U.S. Patent and Trademark Office 


(571)272-8789 


(571) 273-8789 



From : Nicole A. Nowak for Richard C. Peet (0592) 

Sender's Direct Dial : 202-295-4104 

Date : November 14, 2005 

Atty. Docket No.: 028622-0102 

Application No.: 09/673,735 

Filing Date: December 2, 2000 

Title* CD19 x CD3 s P ecific Polypeptides and Uses 

* Thereof 



MESSAGE: 

To supplement the Amendment and Reply Under 37 C.F.R § 1.116 filed October 28, 2005 with 
the U.S. Patent and Trademark Office, attached please find an executed copy of the Declaration 
Under 37 CFJL § 1,132, submitted unexecuted on October 28, 2005. The Appendices are not 
included with this facsimile transmission since they were previously filed with the U.S. Patent 
and Trademark Office on October 28, 2005. 

CERTIFICATION 

I hereby certify that the above-listed documents are tnmsmitted by facsimile to the U.S. Patent and 
)ffice on the date shown below. 



Trademark Office on 

ii Mm 

Date 



Nicole A. Nowak 



If there are any problems with this transmission or If you have not 
received all of the pages, please call 202.672.5340. 



Operator 


Time Sent: 


Return Original To: 






Nicole A Nowak 



CONFIDENTIALITY NOTIC E: THE IN^g 



ED ONLY FOR THE 
ATTi 



MAY BE AN 
READER OF THIS MESSAGE IS NOT THE INTENDED 



i AS SUCH IS .... 

RECIPIENT OR ANY AGENT RESPONSIBLE FOR DELIVERING IT TO THE INTENDED RECIPIENT, YOU ARE HEREBY NOTIFIED THAT YOU 
HAVE RECEIVED THIS DOCUMENT IN ERROR, AND THAT ANY REVIEW, DISSEMINATION , DISTRIBUTION OA COPYING OF THIS MESSAGE 
IS STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION IN ERROR, PLEASE NOTIFY US IMMEDIATELY BY 
TELEPHONE AND RETURN THE ORIGINAL MESSAGE TO US BY MAIL. THANK YOU. 



Cover Page 1 of 1 foley & lardner llp 

WA5H_149S526.1 

PAGE 1/13 * RCVD AT 1 1/14/2005 3:25:42 PM [Eastern Standard Time] * SVR:USPTO«EFXRF-6/37 * DNIS:2738789 ' CSID: * DURATION (mm-ss):03-50 



11/14/2005 15:30 FAX 



il 002/013 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Attorney Docket No. 0286224)102 

In re patent application of A _ It .. 
Darkened: Group Art Unit; 1643 

Serial No. 09/673,735 Bwminer. P TungantrtM 

Filed: 12/27/2000 • 

For Novel CD19 * CD3 Specific Polypeptides and Uses Thereof 

prrr.AttA tton itntito a? qFR 6 1.132 

Commissioner jot Patents 
PO Box 1450 

Alexandria, Virginia 2231 3- H50 

We, Patrick A. Baeuerfe and PetcfKufer, hereby declare: . 

1. 1, Patrick A. Baeuerk, have worked to the field of immunology for almost twenty years. 
I have over 200 publications with most of die papers published in the field of immunology. I 
received aPLD. in 19S7 from the University of Munich and I am presently a Professor of 
Immunology at the Lud^g-MaxfaniEans University in Munich. I also serve as Chief Scientific 
Officer at Mteromet. My ciirricalumvitaeeiaialistctf^ 

experience and background is attached as APPENDIX A. 

I, Peter Kufer, am an inventor on the present application. I have worked in the field of 
immunology for almost twenty yew* and have numerous publications in the field of 
immunology. I received a M.D. in 1991 and aPhI>. In 1994 from the University of Munich. I 
am an affiliated lecturer with Ludwig-Niaximllians UniveTsity in Munich. I also serve as Viee 
President, Immtmodurapy at Micromet My curriculrmi vitae is attached as APPENDIX B. 

2. We have read and understood Che Office Action dated August 3, 2005, and particularly 
the Examiner's comments regarding Bohlen et a!. (1993% Blattler et at. (1993), Mack et al. 

(1 995), and the orientation of the claimed Wapeeific single chain (bso) antibody (Ab) Invention, 
namely V L CD1 9-VhCD1 9-VmCD3-VlCD3. We will first provide our understanding of the cited 
publications and later discuss the orientation and activity of the claimed invemiorL 
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Boblen (1993) does not study the single chain bispedfic CD19 x CD3 antibody. la 

addition, (he article does not describe methods for the treatment of non-Hodglrin's lymphoma 

with an antibody. 

Blatter (1993) describes tbe targeting of cells wim toxic molecules, such &s ricin. Toxic 
molecules ate delivered to the cells by, for example, the use of antibodies that bind CD1 9. Tbe 
invention requires me transport of the loxic raolccnte into the target cells. During this process 
the antibody used to target the cells is internalized together with tbe toxic molecule, thereby 
kilting the cdL For example, in column 1 9, lines 20-5 1 , Blaoler discusses erabodupents of Ms 
invention mat Include antibodies to the CD19 antigen covalemly linked to a toxic molecule 
capable of binding and being transported into the target cell. Column 5, lines 23-52, former 
describes the previously Unknown abil ity to separate the binding and translocation function of 
the two chains in the ricin molecule, Blattler shows forw an antibody as ari 
used m c«njwicdon a i»rdon of 
of interest m stark contrast, me sliujle-(ma^ 
tieatn^ must nrt be irtenmllzed 
recruiting tumor cells. See below, discussion of Mack. 

Mack (1995) describes the use of a 17-1 A x CD3 bispedfic antibody construct (17«1A x 
CD3 bsc Ab). The potency of the 17-1A x CD3 bsc-Ab construct in redirected lyaiB of various 
tumor cells is not different from the potency of monoclonal antibodies described in the 
literature. (See Figures 5 and 6, page 7024). Half maximal target cell lysis is observed at 
COTcentrarJons of 17-1 A x CD3 bsc-Ab between 1.6 (Kato cells) and 40 ng/ral (HT-29 cells). 
This low level of activity is achieved by whole antibodies as well, and is not attractive given 
the low productivity of 17-1 A x CD3 bsc-Ab of only 12-15 mg/L in CHO cells (see page 
7023). This particular bispeclflc antibody U not suited for clinical use because of the excessive 
costs associated with production and treatment Either productivity of 17-1 A X CD3 bsc-Ab 
requires dramatic improvement, or 1"MA x CD3 bsc-Ab needs to be more efficacious by at 
least 100 fold. Neither of these sbortaomings is solved by Mack. 

Mack proposes the use of 17-1 A x CD3 bsc-Ab for the treatment of minimal residual 
disease as is chajacterized by a low burden of tumor cells and the presence of very small 
tumors. See p. 7025 and the discussion of 1 7-lA x CD3 bsc-Ab in the treatment of 
disseminated residual tumor cells after resection of the primary tumor. By contrast, the present 
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Declaration of Dr. Baeonlc and Dr. Kuto 
UA Serial No^ 09/673,735 

invention may be used In late-stage lymphoma, such as ncn-Hodgkin lymphoma (NHL). In 
NHL, massive amounts of tumor cells, sometimes in the kg-rmge, must be eliniinated by a 
bispecifie antibody. These tumor cells can float freely in peripheral blood or lymph nodes, but 
can also manifest as very large tumors. A bispecifie antibody that can remove large tumor 
masses as found with certain blood-bome cancers is not described by Mack. 

An antibody for the treatment of NHL must have a different specificity than the 17-1 A 
x CD3 bse-Ab because lymphoma cells are devoid of 17-1 A antigen. The selection of an 
appropriate target antigen to address lymphoma is a challenging task. Although CD 19 is very 
frequently expressed on human B cell malignancies and has previously been employed for 
immunoiherapeotic approaches, CD19 fa also known to rapidly internalize upon binding by 
monoclonal antibodies. Sec discussion above. While certain therapies, such as an antibody 
with a toxic molecule, seek to exploit internalization of CD1 9, internalBarion of CD19 in the 
case of bispecifie antibodies would prevent recruitment of T cells and redirected lysis of tumor 
cells. As discussed below, the efficacy of the present invention relative to 17-1A xCD3bsc* 
Ab on 17-IA expressing tumor cells and to other CD19/CD3 bispecifie antibodies such as 
diabody, tandem diabody or quadroma is higher by 2-4 orders of magnitude. 

3. In response to the Examiner's comments c* pages *4c* the Offiw^ 
orientation of the claimed invention would be obvious over the cited scientific article*, we 
provide the following irfornulion which dmonslrates mat the claimed smglc-cham CD1 9 x 
CD3 antibodies have activity that could not have been predicted from me prior art Infect, the 
prior art taught mat bispecifie singl^haln CD3-C1 9 antibody "failed to recognize human CD3" 
(Kipjiyanov et ah , The Fourteenth International Conference Adv. in the Applications of 
Monoclonal Antibodies in Clinical Oncology, p. 29 Thir* Santorini, Greece (May 5-7. 1997) 
APPENDIX C). In the same report, Kipriyanov teaches making a nonpatent hctm>dimer 
dJabodyeJiditrjc^thisettabwIy^ 

tumour cells expressing CD19 antigen." Our research group nescowhicteddh^cwnparisons 
of the claimed Wspedfio ringle^hain CD19-CD3 antibody with a covalcnt hetcrodimer diabody 
and found that the clainied antibody has a vastly superior activity. Acovalentheterodimer 
diabody was selected for comparative purposes because it has been shown to be more active than 
non-covalent teterodlmer diabodies («* below). Our research group compared slde^y-slde the 
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claimed bispedfio ringle^wm antibody wMhadiabody tandab), • wcll-claractsrized, 
covalent bcterodimer diabody having specificity for the B cell antigen CD19. The clamed 
binpecinc ringlo^hain antibody has riwnfleantly superior activity- In addition, we have 
prepared end tested multiple sequence* with the structure of the claimed mspecific sinfik^haln 
antibody and found them to have etallar activity. Tlwwdatav^^^rfii^effleacyof 
the claimed invention over the claimed scope of rfngte^ham bispecific antibodies having the 
structure VtCDl9-VHCD19-V»iC»^VLCD3. 

4. ThebscCDl 9xCD3 Abinthe claimed orientation was produced by CHO cells and 
purified fiom cd t culture supernatant Murapleveriar^ofbscOMOxC^ 
^.l,MB4aiu3VH19v^iisedmtbx:fcllowfaifiexpm See the attached sequences. 

These variarts were prod^ 
throughout the Examples. 

MT103: Thebsc CD19xCD3 amino add sequence 1b provided io Figure 8 of the 
application. KfriOSindudesmeC-tcrii^Hbtagto 

Tog provided In Figure 8. 

MB2.1: VhCP3 portion rfMB2.1 to 4 an^ 
2a-*VX 3 (K-X2X 24 CT^A) compared to MT103 . 11* V L CD3, V«CD1 9, and V L CD1 9 a«e 
identical to MT 103. 

MB4:VhCD3 pordon of MB4 has Several amino add substitutions (more than 30) 
compared to MT1 03. The VlCD3, VhCD19» and VlCD19 are identical to MT103. 

VH19 ; VhCD19 portion of VH19 has one amino add substitution in position 89 (B->N) 
compared to NOT 03 introducing a potential grywsylatlon site. V U CD 19, V„CD3. and V L CD3 

are identical to MT103. 

We «>mpared the claimed construct to a well characterized covalent bcterodimer diabody 
called Tandab- For a comparison of the domain structures in the disclosed antibodies, please see 
the attached Summary of Constructs. The amino acid sequence of Tandab is shown in Figure 1. 
Previous studies showed by dbect side-hydride comparison that Tandab (called U^Tandab in the 
citation below) was more active than noiwtfvaknt hcterodlmer diabodie*. (Kipriyanov et al, 
(1999), J Mol Biol 293, 41-56 APPENDIX D). Por example, Kiprryanov states on page 51 ftat 
"[t]he Tendabs were consistently more effective man the diabody fox inducing T cell 
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Declaration of Dr. Beeeerto and Dr. Kuftr 
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proliferation la the presto of tumor cells and in effector cell retargeting." Tandab is one of the 
best documented and studied beterodimer diabodies m this area of study. Taudabtalbertfiata 
well documented benchmark by which to compare the claimed invention with other similar 
constructs. 

Tandab was produced in £ coll using the pBAD expression system (mvtaoBen, 
Carlsbad, CA). A codingregton was synthesized and sequenced (DNA2.0 Inc., MenloPark, 
C A) with a protein sequence as deduced ton descriptkiiis <*f the LI^T^ 
Kipriyanov et al. (1999) J hid Biol 295, 41-56 and Kipriyanov et «1 (1998). W J Cancer 77, 
763-72 (APPENDIX E), lnohiding PelB signal peptide, wnyc epitope and 6 x bjstidine tag 
eoding regions. The synthesized cDNA was cloned into 4 modified pBAD/^tCs vector with 
the ampieillm cassette substituted with a kanamycin cassette giving the construct pB AD-Tendab 
KAN. The construct was transformed into £ coli strain BL21-AI (luvitrogen) and a 50 mL 
culture (LB medhun, 50 ugAnL kanamycin, 37"C, 260 rpm) of a stagletrensfbiinant grown 
overnigM was used to inoculate 12>< I L shake flask cultures (LB medium, 50 jig/mL 
kanamycin). The cultures were incubated at 25°C and 220 rpm until an ODsoooH».5 was 
attained. Gene expression was induced by addition of 0.08% (w/v) L-arabinose (Sigma. 
Toufklrcben, Oennany) and furmer incubation for approximately 15 hours. The cells were 
harvested by ceiitrirugation at 5,000* g for 12 min and reauspended in 900 mL 1*N»BS 
Onvitrogen). 

Periplasmic proteins were extracted by sequential fleering in ethancl/dry ice and thawing 
in a 37°C warm water bath for a total of six cycles. The crude extract was centrifuged at 
9.000*g for 20 min and Complete EDTA-free protease inhibitor cocktail (Roche, Mannheim, 
Germany) added according to the manufecturers protocol, filtered (0.2 um) and Cf^>niatographcd 
onallmLProScp Chelating I (Millipore, Schwalbach, Oennany) metal affinity 
chromatography column, equilibrated with 20 mM sodium phosphate, 400 mM NaCl, pH 7.0. 
Using a flow rate of 3 mL/min, the column was washed with 7 volumes of 20 mM sodium 
phosphate, 400 mM NaCl, 50 mM im Idazole, pH 7.0, and bound protein was eluted with the 
same buffer added imidazole to 500 mM, Bluted fractions containing Tandab were added EDTA 
to 10 mM, concentrated four-fold and subjected to gel filtration on a HGLoad 16/60 Superdex 200 
column (Amersham Biosciences. Freiburg, Oennany) equfflbrated with lx D>PBS end nmntag at 
a flow rate of 1 mL/min. Absorbent* at 280 and 254 nm and conductivity were used to monitor 
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the purification. All purification procedures were performed at 4°C Hie purity of Tacdab was 
assessed by Eon-wdudng SDS-PAGE. The corrected extlactioa coefficient (Ab»orbaBce»«= 1) 

used was 0.49 mg/rnL. 

Nttweduoiag and reducing SDS-PAGE were performed inNuPage 4-12% Bis-Tria gels 
(Invitroeeo), and proteins were stained with Simpryfllne SafoSlam (Invttrogcn, Cerbbad, 
California, USA) and destamed to ultra pure weier. For Western analyst proteins were 
transferred onto a nrtroceUuloae uansfer membrane by electroHotting. For immunological 
detection, the membranes were incubated overnight at 4°C with a 1 :3000 daution of a mouse 
ann-myc prirnary antibody (Invitrogeo) followed by incubation with a 1 :3000 dilution of an 
aflmline phosphatase^orrjugated goat anti-mouse IgO Fc secondary antibody (Sigma) for 3 hours 
at room temperature. Both incubation* were carried out in lxD-PBS, 0,01% (v/v) TweoflO, 3% 
<w/v) BSA. Alkaline phosphatase were detected colorimetricalry using BCBVNBT liquid 
substrate (Sigma, Tanfldrchen, Germany). 

Bispccific functionality of the Tandab was analyzed via FACS using human B-leukemic 
ceil line Nalm-6 or Aleukemic ceU line HP-Ball for C019 or CD3 specificity, respectively. In 
brief, approximately 10 s cell* were incubated with SO uL of me Tandab preparation 0 and 10 
ug/tal)for50inin.onice. After washing wr^PBS/lu%FCS/0.05% jodrurn azide, the cells were 
Incubated with 30 uL of 2 ugtaiL Penta-Hto IgG (Qiagen, Widen, Gennany) in 
PBS/I 0%FCS/0-QS% sodium azide fbr40mln on ice. Altera Second wash, the cells were 
incubated with 30 uL of a Hrpbycoerythrm (PE>labelcd goat anti-rnouse IgG (Jackson 
ImmuiioResearcb, Cambridgeshire. UK; 1:1 00 in PBS/10%FCS/0.05% sodium azide) for 40 
min. on ioc, The cells were then washed again and reauepended in 200 uL PBS/1 0%FCS/0.05% 
sodium azide. The relative fluorescence of stained oeUs was measured using a FACSCalibur 
flow cytumeter (BD Biosciences, San Jose, CA). 

All cell lines were purchased rrom the 'Deutsche Sammlung vonMiJorjor^arasmen und 
Zelllinicn' (DSMZ, Braunschweig, Gennany). MEC-1 cells were cultured in Basal Iicove'8 
Medium, (Biochrom, Berlin, Germany), supplemented with 10% beat-inactivated fetal calf 
serum (FCS) ftom Invitrogen, Heidelberg, Germany. Nalm-6 and Raji cells were cultured in 
RFMI 1640 phenol red free medium llnvitrogen), supplemented whb 10% FCS. For the 
cytotoxicity assays, all target cells were co-cuhured with effector cells in RPMT 1640 pheno! red- 
gee medium supplemented with 1 0% FCS. 
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Peripheral blood mononuclear cells (PBMCs) were prepared by Ficoll density gradient 
ratrifbgadoiifroni leukocytes reduction fflters as provided by local blood donor centers 
(Munich, Germany). Erythrocytes were removed by incubation in erythrocyte ryais buffer (1 55 
xriMNH^Cl,l0inMKHCO^l00uMBDTA)fbrl5mii^ 
centrifugcdfOTSiniQuiesal 

discarded and the pellet washed wifo PBS. Thrombocyteg were removed in an additional 
centrtfugation step for 1 5 minutes al 1 00x g. PBMCs were finally reswpended and cultured to 
RPMI 1640 medfum supplemented with 10% heat-inactivated FCS until use. 

CD3 positive T cells were isolated from PBMCs using the Human T Cell Enrichment 
Column Kh (RAD Systems) aawrdmg to menuwufi^wrer's mstnssnons. T cells used -without 
^stimulation were isolated shortly before setting up the cytotoxicity essay- 

A 75 cm 1 culture flask was coated ftr 90 min at 37°C with 10 ug/mL of OKT3, purified 
from rrvbrldoma siir^atant, md 2 ug/mL of arrti-CDM (15E8, Cbenucon. Hampshire, UK) 
aatjr^dlhn^in^ 

of cell culture medium and activated far 4 days in the crated culture-flask in presence of 30 

of IL-2. Afto 4 days of mcin^ion, 
fixsh c«U CTdtme medium coni^ 
new75 cm* culture flask and fururelc^^ 

Target cells (MEC-l,Nahn-6 and Raji cells) were labeled using the WCH-26 Red 
Fluorescent CeU Linker Kit (Sigma, Taufkkchen, Germany) according to the mainifBcrum's 
instructions. In brier; 5x 1 target ceU s were v^hed PB S snd resuspended in 250 uL of 
Diluent C. Cells were then mixed with 2.5 uL of PKH26 dye diluted m 250 nL of Diluent C and 
incubated at room temperature for 3 minutes with gentle agitation. After tacubation, the staining 
reaction was quenched by addition of 1 mL FCS. Labeled target «Us were then washed twice 

with cell culture medium. 

All cytotoxicity away* were performed with isolated T cells as eScctor cells (pre- 
stimulated or not) and target cells pie-labeled with the membrane dye PKH-26. Effector and 
target cells were co-incubated in 96->vdl rtur^bottom plates at an E:T ratio of 5:1 fbrMBC-1 
andNalm-6 cells end at an BYT ratio of 10:1 for Raji cells. Per well, a defined number of 1.5x 
10 s T cells was used. For measmtmeat of the cc«caitratio^ependent cell lysis, 10-fold serial 
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dilutions of MTI03 or Tandab were added to the samples. Cells were incubated In a toted volume 
. o f200 nLfor 18 hows in a 5% atmosphere at 3TC. 

After incubation, cells were pelleted by centrifugation and wished with FACS buffer 
(PBS, 1% FCS, 0.05 NajN). Subsequently, cells woe ^suspended in 200 |iL of FACS buffer 
eontairing 1 ng/mL of propidium iodUe to distinguish live from dead cells. Cells were analyzed 
using a FACS Caltour flow cytometer (Becton Dickinson, Hddelberg, Germany). Per sample, a 
total of 30,000 target eeUt were ewqwwL Data wweevaJu^uoaglhe CeU Quest™ software 
(Becton Dickinson). 

5. HexjJiistidiiie-COTtaining proteins were purified by metal affinity ctawnatograpby from 
periplasm*; extracts of trWbrmed £. coll cells. Tandab was separated from other specie* in the 
imidazole eluate by gal filtration (Fig. 2A). A dominant protein peak of approximately 120 kDa 
nwleedarsizewwcoUectodty Fraction I sho^d upon non- 

reducing SDS-PAGE a single polypeptide of 1 1 4 kDa (Fig. 2B). This protein was fully 
converted to a 564cDa bend upon reducing SDS-PAQE (data not shown). The 114-kDa protein 
reacted in Western blot with an anri-tnyc antibody (Fig. 3B% indicating that it contained the C- 
terminal c-myc tag buih into me Tandab protein (see Fig. 1). The protein was (i) absent fiom £ 
coli cells not transformed with Tandab cDNA (data not shown), 0i) was purified by metal 
chelate affinity chromatography, (Hi) immunoreaetnd with anti-myc antibody and C»v) had the 
reported molecular size and dimeric structure, u therefore showed all features expected for a 
soluble Tandab protein expressed in £. co/i periplasm (KJpriyanov et al., 1999; Reuach et al., 

2004 APFENMX F> 

Tteider4itytfthell4^protcmto 
binding studies using fluotescence-sctivated cell sorting (FACS). Purified Tandab showed 
bispecific binding to CD3 on human T leukemia cell line HP-Ball (Figs. 3A and 3B) and to 
CD19 as expressed on human pre-B rymphomaHneNalm-6 (Figs. 3C and 3D). Binding was 
dose-dependent and showed robust shifts in mean fluorescence intensity of reporter cells at a 
. concentration of 10 ug/ml Tandab. 

In order to confirm that our Tandab protein was of equivalent biological activity as the 
published Tandab we analyzed the efficacy of Tandab for redirected target cell lysis. We first 
I tested in a FACS-based cytotoxicity assay Its efficacy with freshly isolated, unstimulated human 
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T lymphocyte* as effector cells. Hie FACSM»sed assay determined the ratio between podium 
iodide positive and negative target cells, and produced cytotoxicity data with ED» values 
comparable to those derived from s 'Cr release, caspase 3,7 activation or adenylate kinase release 
assays (data not shown). A recent study with Tandab Uwerfgring redirected lysis of malignant 
B oellfl from chronic lyinphocytic leukemia patients (Reusch et il., 2004) suggested that Tandab 
is also active with unstimulated Teellnasare present in PBMC cultures, whik previous studio 
with Tandab and diabodies used T lymphocytes prenrtfanuktcd in cell cuW with recombinant 
IL-2 and auti-CD3 monoclonal antibody OKT-3 (Khwlyanov et al, 1 999). We ccafinned here 
that Tandab could redirect unstimulated peripheral Tcdlsfcrlveis of tteee human B 
lymphomafleukemia cell lines. Raji, MEC-1 and Nabv« were all lysed in a Tandab 
coiwentrab^depeiident fashion at hutfmaximal concentrations of 1.07, 1.27 and 0.24 nM. 
re9peeuvely<Fl6«.4A,4B and 4C; Tab. 1). We used E;T ratios of 10:1 for Raji and of 5:1 for 
MBC- 1 and N*fan-6 call* . During the 1 8-hour assay period, between 40 and S0K of target cells 
were lysed Nara>6 cells warn most sensitive to lysis, wmle Raji ecus were mortieaiataA 

Under identical amy conditions, MT103 abo caused redirected lysis of all th»* cell 
lines with ^stimulated peripheral T cells. BfBeacy of ©ell lysis was, however, much higher than 
for the tandab molecule. Values for half-maximal target cell lysis by MT103 were 0.4, 1,7 and 
02 pM for Raji, MEC-1 and Nalm-6 target cell lines, respectively (Fig. 4A to C> This 
corresponds to a 736-2,605 ibid higher cytotoxic activity of MT103 (Tab. 1). A larger proportion 
of MEC-1 cells were lysed by MT1 03-redirected T cells than by Tandab-redireeted T ceils, while 
Raji- and Nalm-6 cells were lysed to a similar extent by the two kinds of bispecific antibodies 
during the 18* assay period. TTn^seo^ence variants of bscCDl?xCD3 showed similar ED» 
values as MT103 for ledirected lysis of Nabn-6 cells with unstimulated T cells (see below). 

In the next experiment, culonxd T lymphocytes were used as effector cells, which had 
been stimulated for 4 days with Immobilized recombinant OKT-3 and aT ccU ccnrtmiuletory 
agonistic anti-CD28 antibody, and for one day with human IL-2 prior to the cytotoxicity assay. 
Under these conditions of optimal pre- and co-stimulation of T cells, Tandab now reached close 
to 10W lysis ofNahu-6 cells, more than 80% of MEC-1 cells and 60% of Raji cells (Figs. *Ato 
C), Despite an enhanced overall cell lysis, no Improvement of ED M vah»« was observed. EDjo 
values were 10.2, 6.0 and 024 nM for Raji, MEC-1 and Nalm-6 target cells, respectively (Tab. 
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1). Rather, there waa a cleai reduction by 10 and 6 fold in Tandab efficacy with R^i and MEC-1 
cells, respectively, while it was unchanged for Nalm-6 cells. 

Under identical assay conditions. MT103 reached close to complete lysis by redirecting 
pie-stimulated peripheral T cells of both MEC-1 and Nata* target colls, and 80% lysis of Rajl 
cells (Figs. 5A to C). Efficacy (ED50 value*) for redirected target cell lysis with pre-stimulated T 
cells was improved for MEC-1 awl Nalm-6 cells, and somewhat reduced for Raji cells compared 
to values obtained with unstimulated T cells (Tab. 1). All ED* values of MT103 woe at a low 
pMtofM level pre-stimulated T cells, the superiority of MT103 over Tandab was even 
more proiJOtmeeA MT103 was mow 
. 2,218- and 8,062-feW (Jab. 1). 

6. The bioactjvitiea of the bsc CD19xCD3 Ab variants were analyzed in a cytotoxicity assay 
based on calceto release. Cytotoxicity assays were performed with target cells (Nairn-*, human 
B lymphoid cell line) loaded with Calctin AM (Molecular Probes) using buraan paipherel blood 
mOTonuclear cells (PBMCs>as effector cells. Forme larxHng of target cells calceto was added in 
a final concentration of 10 uM to a suspension of 1 .5xl0 7 Nalm-6 cells in 5ml medium (RPMI 
medium with 10% heafrinnctivated PCS and 25 mM Hepes) and incubated for 30 mia at 37C at 
5% COz. Calcem-loaded Nairn* cells (OJxlO 3 ) and human PBMC (5x10 s ) were incubated whh 
different ccmcentian^cf 
Mixed target and effector cells wim^ 

as controls. Cells were incubated with fcuxwin (0.1% final c<mcerrtrauon) for 15 mm m da* at 
room temperature and Cafcem release was measured using a Spectrbfluoromctcr at 535 nM 
emission. Percentage specific cytotoxicity was calculated accoiding to the following formula: 
[(Sample value - control) : (maximum lysis -control)] x 1 00. 

Cytotoxic activities of all variants with amino acid substitutions m the ami CD3 (Figure 
6) and anti CD19 portion (Figure 7) were comparable to MT103. Both assays were performed 
with unstimulated human PBMCs as effector cells and Nairn* cells as target cells. I" Figure 6, 
bispedflc scFv ami EpCAM x anti CD* was usedwiiegativecootiol. MT103 wasusedas 
pchive control in comparing the bsc CD1 9xCD3 Ab variants MB2.1 and MB 4, both containing 
amino acid substitutions in the V«CD3. The ED* value of MT103 was 0.065 ng/ml. The ED* 
values for MB2. 1 and MB4 were comparable in magnitude. 
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In Figure 7, MT103 was also used as a referent* molecule in comparison with the bsc 
CD19xCD3 Ab variant VH19 containing one amino add substitution in the VhCD19. The ED» 
value of MT1 03 was 0.024 xtg/ml. A wniparabfc, even sHgWy smaller ED* vahw was obtained 
forVHl9, 

Comparable conditions were used in Fig. 4C showing cytotoxic activities of MT103 and 
Taodab in dii^ comparison. In Fig. 4C the assay waaatoperf^edwini Nairn ^ as target 
cells and win unstimubited human effector cells. TheEDjo value of MT103 was 0.0156 ngAnl 
orOJpM. The bioactivities of MT10? obtained in the different experiments woe comparable 
nrfintbesajneimgeofiMg^ 
231 pM. 

7. These exr^oiments directly compare Wspccjfic air^le-ehain atribodies with domain 
arrangement V l CD19-VhCD19-VhCD3-V l CD3 with other constructs for potency of redirected 
target cell lysis. V L CD1 9-V*CDl 9-V„CD3-V L CD3 was consistently more active man Tandab 
and, depending on target cell line and pre-ttatmept of T cells bad ED* values between three *«d 
four orders of magnitude improved over Tandab- Tandab was selected since previa studies 
showed by direct side-by -side compari son that Tandab was more active than GDI 9/CD3- 
W^ficdvabodJes. Accordingly, V l CD19-V il CD19.V H CD3-V,CD3 is also much more active 
than these two other well-characterized bispecific antibody format*. In addition, *e have 
characterized multiple V v .CD19.V H a)l9-V H CD3-V 1 .CD3 constructs and verified that they all 
have similar assay activity. These findings underscore the remarkable and unexpected efficacy 
of the claimed irrvention in ccaar»risou to tfher modes of antibody treatment. 
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8. We hereby declare flutter that all statements made bodn of our own knowledge are true 
and that aQ statement* made od information find belief are believed to be true and further that these 
statements were made wth the ki^^ 

punishable by fine or of TWe 18 of the United States 

Code and tiurt such wOH^ 
patent Issuing thereon. 




Date: 



Date; 

Dr. Peter I~ 
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